Abstract
RESULTS:
Fifteen patients (6 male, 9 female; median age 61 years) with GOO who had undergone duodenal stenting were evaluated. Ten patients had metastasis at baseline (66.6%) and 14 were unable to accept oral intake (93.33%), including 7 patients who were using a feeding tube. Laboratory data showed biliary obstruction in eight cases (53.33%); all were submitted to biliary drainage. Two patients developed obstructive symptoms due to tumor ingrowth after 30 d and another due to tumor overgrowth after 180 d. Two cases of stent migration occurred. A good response to treatment was observed, with a mean time of approximately 1 d (19 h) until toleration of a liquid diet and slightly more than 2 d for both soft solids (51 h) and a solid food/normal diet (55 h). The mean time to first failure to maintain liquid intake (GOOS ≥ 1) was 93 d. During follow-up, the mean time to first failure to maintain the previously achieved GOOS of 2-3 (solid/semi-solid food), considered technical failure, was 71 d. On the basis of oral intake a GOOS is defined: 0 for no oral intake; 1 for liquids only; 2 for soft solids only; 3 for lowresidue or full diet. 
INTRODUCTION
Gastroduodenal strictures may be caused by malignant diseases of the stomach, pancreas and duodenum or by the mass effect of lymphonodal metastasis. Curative resections may not be possible in about 40% of such gastric lesions and in up to 80%-95% of pancreatic lesions, which makes clear the need to develop alternative means to achieve palliation and thus a better quality of life [1] [2] [3] . The use of self-expandable metal stents (SEMS) for treatment of gastroduodenal malignancy as a surgical alternative for palliation in patients with high morbidity and limited life expectancy is a feasible, safe and effective method [4] [5] [6] [7] . In this study, we aimed to analyze the usefulness of a gastric outlet obstruction score to assess results of duodenal stenting for palliation of gastroduodenal malignant obstruction.
MATERIALS AND METHODS
A prospective, non-randomized study was performed at a tertiary care center between August 2005 and April 2010. Patients over 18 years of age were eligible if they had gastric outlet obstruction (GOO) and were not candidates for surgical treatment due to high morbidity of the procedure, refusal or poor nutritional status. The main exclusion criteria were multiple lesions with enteral stenosis, suspected intestinal ischemia, impossibility of passing a guide-wire, gastric cancer presenting as linitis plastica, and contraindication to gastrointestinal endoscopy. All participants signed an informed consent approved by a review board.
Medical history and patient demographics were collected at baseline, and scheduled interviews were made on the day of the procedure and 15 d, 30 d, 90 d and 180 d later or unscheduled as necessary (Table 1) . Patients were withdrawn from the study at the end of 180 d or if death occurred before that time.
The stent used was an uncovered SEMS with a 27 mm diameter (22 mm at the mid-body) and length of 60, 90 or 120 mm preloaded in a 10 Fr delivery system (Wallflex, Boston Scientific Corporation, MA, United States) ( Figure 1 ). All of the procedures were conducted under sedation or general anesthesia, under radiologic guidance with iodine contrast.
RESULTS
Fifteen patients (6 male, 9 female; median age 61 years) were submitted to duodenal stenting. The procedure was carried out under sedation in six cases, and under general anesthesia in nine patients due to poor clinical status. Most patients had metastasis at baseline (66.60%) and no acceptance of oral intake (93.33%), including seven patients who were using a feeding tube. Three patients had a gastric outlet obstruction score (GOOS) ≥ 1 ( Figure 2 ).
Laboratory data showed biliary obstruction in 8 cases (53.33%), all of whom were submitted to biliary drainage (50.00% endoscopic and 50.00% surgical).
One patient developed obstructive symptoms after 1 mo of stent placement due to tumor ingrowth, which was treated by placing another stent inside the original one, with no recurrence of obstruction. Another patient developed obstructive symptoms after 6 mo due to tumor overgrowth, but it was not possible either to remove the stent or to bridge it because of bleeding and friability. This patient died 9 mo after stent placement.
There were two cases of stent migration. In the first case the patient had a duodenal metastasis from colonic cancer and presented obstructive symptoms after 8 d of stent placement. Two new stents were placed inside the original one, but the patient died 9 d later. The second patient was 53 years old with gastric cancer, liver metastasis and poor nutritional status who developed signs of obstruction within 3 mo after the procedure. Surgical removal of the migrated stent was done without complications and a surgical bypass was performed owing to better nutritional status at that time. One patient was submitted to removal of a foreign body, without complications.
Regarding tolerance to oral diet, a good response to the treatment was observed, with a mean time of approximately 1 d (19 h) till toleration of a liquid diet and slightly more than 2 d for soft solids (51 h) and solid food/normal diet (55 h). These data differ from those of other studies, which showed a faster acceptance of solid food after the procedure, with return to solid food on the same day of the procedure in up to 52% of the cases [8] . During the present study, the prescriptions were made by the patients' physicians, mostly surgeons who prescribed liquids on the first day and, if they had good acceptance, prescribed solid food on the second day. The first failure to maintain liquid intake (GOOS ≥ 1) occurred at a mean of 3.1 mo. During follow-up, the first failure to maintain the previously achieved GOOS of 2-3 (solid/ semi-solid food), considered technical failure, occurred at a mean of 2.35 mo (Figure 3 ).
DISCUSSION
Patients with gastroduodenal malignancies usually have limited prognosis with low life expectancy and also a poor quality of life due to inability to swallow at least semi-solid food. Consequently, there is a high incidence of poor nutritional status and dehydration, which reduce the resources that can be used to palliate this scenario [9, 10] . Surgical treatment has better results on long-term followup but it cannot be offered, initially, to patients with poor clinical status because of increased morbidity and mortality. Based on the fact that less than 40% of patients who require palliative care are fit to undergo a surgical procedure, the need to achieve this objective with a less invasive, safer and effective method has been made clear [1, 8, 11] . The application of stents to the gastrointestinal tract has addressed this need, with attendant advantages of the surgical procedure although with a lesser longterm patency than desirable, mostly because of growth of tumoral tissue through the mesh (tumor ingrowth) or over the stent (tumor overgrowth) leading to recurrence of obstructive symptoms [7, 12, 13] . In studies of malignancies it is important to assess each patient's quality of life and performance status, and several scales are used for this purpose such as the World Health Organization performance status (WHO status), the standard Short Form-36 questionnaire and the European Organization for Research and Treatment of Cancer scale. In GOO malignancies, however, the ability to ingest food seems to be the most important factor analyzed in terms of quality of life status, with the GOOS system being used most frequently for assessment [14] . A retrospective multicenter study enrolling 62 patients and using GOOS to evaluate the clinical success of enteral stenting, stated that all patients had resumed oral intake, although in 14.5% (n = 9) there was no improvement in the score. Some patients had a maximum score prior to stenting, and in all of them relief of symptoms was observed [15] . In a recent prospective study of 101 patients with incurable malignancies of the gastric outlet, three independent predictors of survival were identified: the ability to maintain self-care (WHO status), pain score, and the use of morphinomimetics. A 30-d survival rate of below 10% was found for patients who had all three prognostic indicators (WHO status of 3-4, pain score over 83 at baseline, the use of morphinomimetics stronger than tramadol), suggesting that a less invasive treatment should be considered for this group [1, 15] . Analysis of each individual's clinical status, associated diseases, and independent predictors of survival may provide objective data in helping to decide between surgical or endoscopic palliation. Patients with better prognosis and greater life expectancy should obtain more benefit from surgical treatment due to higher long-term patency rates, and patients with shorter life expectancy might benefit more from endoscopic treatment, enjoying a better quality of life, a quick return to oral diet, and less morbidity [16] [17] [18] . The cost of gastrojejunostomy (GJJ) vs stent placement in GOO was compared in a recent randomized trial that considered both direct and indirect costs of the 2 treatments. The study concluded that, although GJJ had a higher total cost, largely due to longer hospital stays, the difference was small and of lesser importance when deciding on the kind of treatment [17] . The choice of stent is also very important for achieving lower complication rates and higher patency leading to better quality of life. Plastic stents are associated with higher migration (self-expandable plastic stents) and perforation (non-expandable plastic stents) than SEMS, which are used more often [19] [20] [21] . Metallic stents may be covered by a membrane made of various plastic materials (covered SEMS) which provide greater resistance to tumor ingrowth but they may lose functionality because of higher migration rates in the colon. Uncovered SEMS have lower migration rates because they are anchored by the tumor, but are associated with higher recurrence of symptoms due to tumor ingrowth; nevertheless, they are used more often than covered metallic stents in colon and gastroduodenal malignant obstruction because overall they bring better results [18, [21] [22] [23] [24] [25] . A recent randomized prospective study comparing the use of covered SEMS vs uncovered SEMS and enrolling 40 patients with gastric cancer in each group, demonstrated a higher stent migration rate within 8 weeks of stent placement in the covered SEMS group (25.8%) than in the uncovered SEMS group (2.8%). At the same time, the restenosis rate related to tumor ingrowth was higher in the uncovered SEMS group (25.0%) than in the covered SEMS (0.0%). In that study a routine endoscopy was performed independent of obstruction symptoms, which could explain the higher migration rates [25] . The evaluation of obstructive biliary signs is crucial in patients with gastroduodenal malignant obstruction because there is an association between them in over 61% of cases [22, 25] . When jaundice is present it is important to perform imaging exams to determine its cause and help in its characterization, such as excluding other causes like liver failure due to metastasis. Obstructive jaundice may be successfully treated by endoscopic procedures, interventional radiology or surgery with comparable results but with higher morbidity and longer hospitalization periods in the case of surgery. Treatment decision should be made based on the clinical status and tumor staging. Biliary endoscopic drainage can be accomplished with the use of plastic or metallic stents, the latter having lower rates of cholangitis and occlusion and shorter hospitalization stays but being more expensive. Both stents are equally effective in maintaining patency during the first 3 mo. If the patient has a short life expectancy, then plastic stents can be used safely and effectively at a lower cost, but they must be changed every 3 to 6 mo or in suspected cases of cholangitis [22, [25] [26] [27] .
In conclusion, gastroduodenal malignancies are associated with gastric outlet obstruction symptoms and consequently with poor quality of life due to incapacity to swallow solid food, intractable nausea and vomiting, post-prandial epigastric tenderness and pain, and usually presenting with poor nutritional and clinical status that limit the options for treatment [18] [19] [20] . It has been shown that the use of SEMS for gastroduodenal malignancies is a feasible, safe and effective method, especially in those patients with limited life expectancy or in more critical conditions, allowing improvement not only in nutritional status but also in quality of life. SEMS placement may serve as a bridge to definitive surgical treatment in highrisk patients [28, 29] , as was conducted in one patient in the present study. We observed a quick return to an oral diet in our cohort after the procedure, and patency was estimated by the clinical efficacy to maintain an oral diet of solid/semi-solid food (GOOS ≥ 1), with a mean time to recurrence of obstructive symptoms of 3.1 mo.
The complications regarding the recurrence of symptoms observed in this study in two cases of stent migration, one case of tumor ingrowth and one of tumor overgrowth are similar to those reported in other publications and can be treated with a high success rate in most cases.
The association of GOO symptoms in gastroduodenal malignancies with biliary obstruction was shown in several published studies; therefore, we performed biliary stenting in eight of our patients (53.33%) prior to duodenal stenting. During the follow-up, three biliary stents were changed but there was no need to implant a new stent. In cases of biliary obstruction after duodenal stenting, biliary stents can be placed through the mesh of the duodenal SEMS to successfully palliate this condition.
Most published studies regarding endoscopic treatment of gastroduodenal malignancies have included only a limited number of patients, thus highlighting the need to perform more comparative studies between this method and surgery and to assess the costs involved.
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Use of self-expandable metal stents in gastroduodenal malignancy as a surgical alternative for palliation in patients with high morbidity and limited life expectancy is a feasible, safe and effective method, allowing a quick return to oral intake and low morbidity.
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